
NOTICE: Construction site safety is the sole responsibility of the contractor.  Ducks Unlimited, Inc. shall not assume any
responsibility for the safety of the work performed, persons engaged in the work, nearby structures, or of other persons
on-site.

This material, data and information is the property of Ducks Unlimited, Inc.  It may not be used or reproduced for any purpose
without the prior written consent of an authorized agent of Ducks Unlimited, Inc.  Ducks Unlimited, Inc. makes no
representation or warranty of any kind regarding this material, data and information, including, but not limited to, the accuracy
of the material, data and information or its suitability for any purpose.  All use of the material, data and information is at the
users sole risk.  By using any of this material, data and information, user agrees that Ducks Unlimited, Inc. is not responsible
for their use of the material, data and information or the results thereof.
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IOWA

SITE MAP

MAP POINT "     " IS LOCATED AT THE INTERSECTION OF
140TH STREET AND I AVENUE IN CHURDAN, IA.  FROM MAP
POINT, PROCEED SOUTH ON I AVENUE APPROX. 2.0 MILES
TO INTERSECTION WITH 160TH STREET. THEN, PROCEED
WEST ON 160TH STREET FOR APPROX. 3.9 MILES TO THE
PROJECT SITE.
LATITUDE: 42°7'25.40"
LONGITUDE: 94°33'2.47"

PROJECT LOCATION

160TH ST

CHURDAN, IA

150TH ST

140TH ST

E 
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E

I hereby certify that this engineering document was prepared by
me or under my direct personal supervision and that I am a duly
licensed Professional Engineer under the laws of the State of
Iowa.

                     
Andrew Schippers, P.E. Date

My license number is P26317
My license renewal date is December 31, 2023
Pages of sheets covered by this seal: 1 - 17 (C001-C401)

R

Know what's below.
         Call before you dig.

To the best of my professional knowledge, judgement, and
belief, these plans meet applicable NRCS Standards
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ESTIMATED QUANTITIES

NOTE # BID ITEM # SPEC # DESCRIPTION QUANTITY UNIT

1 1 IA-1 STRIPPING LS 1

2 2 IA-1 CROP DAMAGE AC 10

3 3 IA-6 STRUCTURE SEEDING AC 2

4 4 IA-6 BUFFER SEEDING AC 20

5 5 CS-8 MOBILIZATION & DEMOBILIZATION LS 1

6 6 IA-9 DRAINAGE TILE INVESTIGATION LS 1

7 7 IA-13 STEEL SHEET PILING SF 1,650

8 8 IA-21 EXCAVATION (GENERAL) CY-P 3,310

9 9 IA-21 EXCAVATION (CLAY LINER) CY-P 8,125

10 10 IA-23 EARTHFILL (GENERAL) CY-P 1,230

11 11 IA-23 EARTHFILL (GENERAL DAM) CY-P 9,705

12 12 IA-23 EARTHFILL (DAM CORE) CY-P 2,910

13 13 IA-23 EARTHFILL (CLAY LINER) CY-P 6,935

14 14 IA-24 DRAINFILL (SAND) TN 100

15 15 IA-26 TOPSOIL PLACEMENT CY-P 4,470

16 16 IA-45 TOE DRAIN (6"Ø PERFORATED CPP) LF 520

17 17 IA-46 6"Ø HDPE DUAL-WALL LF 428

18 18 IA-46 8"Ø HDPE DUAL-WALL LF 852

19 19 IA-46 18"Ø HDPE DUAL-WALL LF 1,240

20 20 IA-46 36"Ø HDPE DUAL-WALL LF 1,920

21 21 IA-51 ALUM. CMP DRAW-DOWN STRUCTURE EA 1

22 22 IA-51 ALUM. CMP DRAW-DOWN INLET/OUTLET LF 105

23 23 IA-51 CMP OUTLET - 8"Ø LF 80

24 24 IA-51 CMP OUTLET - 36"Ø LF 20

25 25 IA-61 RIPRAP (IA DOT CLASS C) TN 600

26 26 IA-61 RIPRAP (IA DOT CLASS E) TN 200

27 27 IA-62 CEMENT GROUT CY 150

28 28 SUDAS
9040 2.17

TURF REINFORCEMENT MAT, TRM (SUDAS TYPE 4) SY 1,100

29 29 IA-51 36" ALUM. CMP RISER INLET (AT WETLAND) EA 1

30 30 IA-51 36" ALUM. CMP RISER INLET (AT STILLING BASIN) EA 1

CONSTRUCTION NOTES:
1. BID ITEM FOR STRIPPING SHALL INCLUDE REMOVAL OF FIRST 6" OF TOPSOIL MATERIAL BELOW BERM,

GRADING AREAS, AND CLAY LINER.  THIS MATERIAL SHALL BE STOCKPILED ON-SITE FOR RESPREAD,
WHICH IS INCLUDED IN A SEPARATE BID ITEM (SEE BID ITEM NO. 15)

2. BID ITEM FOR CROP DAMAGE SHALL INCLUDE AREA OF CROPS DAMAGED, AS NECESSARY, IN ORDER TO
COMPLETE THE WORK AS DETAILED. CONTRACTOR SHALL MINIMIZE CROP DAMAGE AS MUCH AS POSSIBLE
DURING CONSTRUCTION ACTIVITIES.

3. BID ITEM FOR STRUCTURE SEEDING SHALL CONSIST OF SEEDING, MULCHING, AND FERTILIZING ALL
STRUCTURES, EMBANKMENTS, AND ALL OTHER DISTURBED AREAS (OUTSIDE OF POOL AREA), AS
INDICATED ON THE DRAWINGS OR OTHERWISE DESIGNATED.

4. BID ITEM FOR BUFFER SEEDING SHALL CONSIST OF SEEDING THE AREAS DESIGNATED ON THE PLANS AS
BUFFER SEEDING AND INCLUDE BORROW AREAS, DISTURBED AREAS NOT SEEDED AS PART OF
STRUCTURAL SEEDING, AND OTHER AREAS WITHIN THE EASEMENT.

5. BID ITEM FOR MOBILIZATION & DEMOBILIZATION SHALL INCLUDE THE SUPPLY OF ALL LABOR, MATERIAL
AND EQUIPMENT TO TRANSPORT ALL NEEDED LABOR, MATERIAL AND EQUIPMENT, TO AND FROM THE 
PROJECT SITE, TO SUCCESSFULLY COMPLETE THE PROJECT AS SHOWN ON THE PLANS.

6. BID ITEM FOR DRAINAGE TILE INVESTIGATION SHALL CONSIST OF INVESTIGATION, LOCATION, REPAIR,
REMOVAL AND/OR CAPPING/PLUGGING OF SUBSURFACE DRAINS (TILE) IN WETLAND RESTORATION AREA,
ENHANCEMENT, OR CREATION PROJECT AREAS, OR OTHER SITUATIONS WHERE SUBSURFACE DRAINS MAY
BE PRESENT. REFERENCE OVERALL TILE MODIFICATION PLAN.  THIS BID ITEM DOES NOT INCLUDE
INSTALLATION OF NEW TILE, WHICH IS INCLUDED IN SEPARATE LINE ITEMS.

7. BID ITEM FOR STEEL SHEET PILING SHALL CONSIST OF FURNISHING AND DRIVING THE SPECIFIED SHEET
PILING AT THE LOCATION SHOWN ON THE DRAWINGS.  THIS BID ITEM SHALL INCLUDE SHEET PILING CAP
AND ALL OTHER LABOR AND MATERIALS NECESSARY TO PROVIDE A COMPLETE INSTALLATION.

8. BID ITEM FOR EXCAVATION (GENERAL) SHALL CONSIST OF EXCAVATION AND GRADING OF MATERIAL
NEEDED FOR THE BERM CORE TRENCH, ESTABLISHING POOL FINAL GRADE (GRADING AREA),
SEDIMENTATION BASINS (TWO TOTAL), AND INLET/OUTLET CHANNELS.

9. BID ITEM FOR EXCAVATION (CLAY LINER) SHALL CONSIST OF OVER-EXCAVATING THE AREAS OF WETLAND
AS SHOWN ON THE PLANS.  THE EXCAVATION OF THE CLAY LINER IN THE WETLAND AREA SHALL EXTEND
FOR A DEPTH TO ALLOW FOR 18 INCHES OF OF COMPACTED CLAY LINER COVERED BY 6 INCHES OF
TOPSOIL.

10. BID ITEM FOR EARTHFILL (GENERAL) SHALL CONSIST OF THE EARTHFILL NECESSARY TO CONSTRUCT THE
SUBMERGED BERMS AND ADDITIONAL FILL TO BE PLACED OVER THE TILE TO PROVIDE ADEQUATE COVER.
COHESIVE MATERIAL FOUND DURING GENERAL EXCAVATION AND CLAY LINER EXCAVATION CAN BE USED
FOR THESE AREAS.  ESTIMATED PLAN VALUE INCLUDES 15% SHRINKAGE FACTOR. SAND AND GRAVEL
FOUND ON SITE SHALL NOT BE USED FOR THIS EARTHFILL.

11. BID ITEM FOR EARTHFILL (GENERAL DAM) SHALL CONSIST OF EXCAVATING, PLACING AND COMPACTING
EARTHFILL NECESSARY TO CONSTRUCT THE PORTION OF THE EMBANKMENT THAT IS NOT CONSIDERED
PART OF THE EMBANKMENT CORE.  COHESIVE MATERIAL FOUND DURING GENERAL EXCAVATION AND CLAY
LINER EXCAVATION CAN BE USED FOR THIS AREA. ESTIMATED PLAN VALUE INCLUDES 15% SHRINKAGE
FACTOR. SAND AND GRAVEL FOUND ON SITE SHALL NOT BE USED FOR FILL FOR THIS ITEM.

12. BID ITEM FOR EARTHFILL (DAM CORE) SHALL CONSIST OF EXCAVATING, PLACING AND COMPACTING
EARTHFILL NECESSARY TO CONSTRUCT THE PORTION OF THE EMBANKMENT DESIGNATED THE
EMBANKEMENT CORE, INCLUDING THE CORE TRENCH.  COHESIVE MATERIAL TAKEN FROM THE
DESIGNATED BORROW AREA SHOULD BE USED FOR THIS AREA.  ESTIMATED PLAN VALUE INCLUDES 15%
SHRINKAGE FACTOR. SAND AND GRAVEL FOUND ON SITE SHALL NOT BE USED FOR FILL FOR THIS ITEM.

13. BID ITEM FOR EARTHFILL (CLAY LINER) SHALL CONSIST OF EXCAVATING, PLACING AND COMPACTING
EARTHFILL NECESSARY TO CONSTRUCT THE COMPACTED CLAY LINER AS SHOWN ON THE PLANS FOR THE
WETLAND AREA.  COHESIVE MATERIAL TAKEN FROM THE DESIGNATED BORROW AREA SHOULD BE USED
FOR THIS AREA.  ESTIMATED PLAN VALUE INCLUDES 15% SHRINKAGE FACTOR. SAND AND GRAVEL FOUND
ON SITE SHALL NOT BE USED FOR FILL FOR THIS ITEM.

14. BID ITEM FOR DRAINFILL (SAND) SHALL CONSIST OF FURNISHING AND PLACING DRAINFILL REQUIRED IN
THE CONSTRUCTION OF STRUCTURE DRAINAGE SYSTEMS AND FILTER DIAPHRAGMS AROUND CONDUITS.
THIS ITEM WILL CONSIST OF THE EXCAVATION NECESSARY TO CONSTRUCT THE TOE DRAINS, INCLUDING
BACKFILL WITH MATERIAL MEETING THE REQUIREMENTS OF FINE DRAINFILL.

15. BID ITEM FOR TOPSOIL PLACEMENT SHALL CONSIST OF SPREADING SALVAGED AND STOCKPILED TOPSOIL
AS THE SURFACE LAYER OF ALL EXCAVATIONS AND EARTHFILLS THAT WILL BE SEEDED.  TOPSOIL SHALL
BE PLACED AS THE FINAL LIFT. AREAS TO RECEIVE A MINIMUM OF 6" LAYER OF TOPSOIL INCLUDE AREAS
OF THE EMBANKMENT THAT DO NOT HAVE RIPRAP, BORROW AREA, COMPACTED CLAY LINER AREA OF
WETLAND, AND ADDITIONAL FILL PLACED OVER NEW TILE.

16. BID ITEM FOR TOE DRAIN (6"Ø PERFORATED CPP) SHALL CONSIST OF FURNISHING AND INSTALLING
6-INCH PERFORATED CORRUGATED POLYETHYLENE TUBING (SINGLE WALL) USED AS A DRAIN TILE FOR
THE TOE DRAIN AS SHOWN ON THE DRAWINGS.  SAND BACKFILL AROUND THE TILE SHALL BE PAID UNDER
A SEPARATE BID ITEM (SEE BID ITEM NO. 14).  10' LENGTHS OF 8"Ø GALVANIZED CMP SHALL BE UTILIZED
AT THE EXPOSED OUTLETS OF THE TOE DRAIN TILE (TWO LOCATIONS).  THE METAL OUTLET SHALL BE
PAID UNDER A SEPARATE BID ITEM (SEE BID ITEM NO. 23).

17. BID ITEM FOR 6"Ø HDPE DUAL-WALL SHALL CONSIST OF FURNISHING AND INSTALLING 6-INCH,
NON-PERFORATED, HDPE, DUAL-WALL CORRUGATED POLYETHYLENE TUBING USED AS A DRAIN TILE AS
SHOWN ON THE DRAWINGS. MEASUREMENT AND PAYMENT FOR 6-INCH NON-PERFORATED DUAL-WALL
POLYETHYLENE TUBING SHALL BE ON AN INSTALLED LINEAR FOOT BASIS, AND SHALL INCLUDE ALL
NECESSARY FITTINGS AND ADAPTERS.

18. BID ITEM FOR 8"Ø HDPE DUAL-WALL SHALL CONSIST OF FURNISHING AND INSTALLING 8-INCH,
NON-PERFORATED, HDPE, DUAL-WALL CORRUGATED POLYETHYLENE TUBING USED AS A DRAIN TILE AS
SHOWN ON THE DRAWINGS. MEASUREMENT AND PAYMENT FOR 8-INCH NON-PERFORATED DUAL-WALL
POLYETHYLENE TUBING SHALL BE ON AN INSTALLED LINEAR FOOT BASIS, AND SHALL INCLUDE ALL
NECESSARY FITTINGS AND ADAPTERS. A 20' LENGTH OF 8"Ø GALVANIZED CMP SHALL BE UTILIZED AT THE
EXPOSED OUTLET OF THE TILE (THREE LOCATIONS).  THE METAL OUTLET SHALL BE PAID UNDER A
SEPARATE BID ITEM (SEE BID ITEM NO. 23).

19. BID ITEM FOR 18"Ø HDPE DUAL-WALL SHALL CONSIST OF FURNISHING AND INSTALLING 18-INCH,
NON-PERFORATED, HDPE, DUAL-WALL CORRUGATED POLYETHYLENE TUBING USED AS A DRAIN TILE AS
SHOWN ON THE DRAWINGS. MEASUREMENT AND PAYMENT FOR 18-INCH NON-PERFORATED DUAL-WALL
POLYETHYLENE TUBING SHALL BE ON AN INSTALLED LINEAR FOOT BASIS, AND SHALL INCLUDE ALL
NECESSARY FITTINGS AND ADAPTERS. SEE SPECIFIC CONNECTION DETAILS ON FOR 18"Ø PIPES.

20. BID ITEM FOR 36"Ø HDPE DUAL-WALL SHALL CONSIST OF FURNISHING AND INSTALLING 36-INCH,
NON-PERFORATED, HDPE, DUAL-WALL CORRUGATED POLYETHYLENE TUBING USED AS A DRAIN TILE AS
SHOWN ON THE DRAWINGS. MEASUREMENT AND PAYMENT FOR 36-INCH NON-PERFORATED DUAL-WALL
POLYETHYLENE TUBING SHALL BE ON AN INSTALLED LINEAR FOOT BASIS, AND SHALL INCLUDE ALL
NECESSARY FITTINGS AND ADAPTERS AND IA DOT CLASS I BEDDING MATERIAL. BEDDING SHALL BE
CAREFULLY PLACED AND COMPACTED TO TOP OF PIPE W/ 4" BEDDING BELOW PIPE.  SEE SPECIFIC
CONNECTION DETAILS FOR THE 36"Ø PIPE. A 20' LENGTH OF 36"Ø GALVANIZED CMP SHALL BE UTILIZED
AT THE EXPOSED OUTLET OF THE TILE (ONE LOCATION).  THE METAL OUTLET SHALL BE PAID UNDER A
SEPARATE BID ITEM (SEE BID ITEM NO. 25).

21. BID ITEM FOR ALUMINUM CMP DRAW-DOWN STRUCTURE SHALL CONSIST OF PROVIDING AND INSTALLING
THE ALUMINUM DRAW DOWN STRUCTURE, STOP LOGS, AND CONCRETE BASE AS SHOWN ON THE
DRAWINGS AND DETAIL SHEETS.

22. BID ITEM FOR ALUMINUM CMP DRAW-DOWN INLET/OUTLET SHALL CONSIST OF PROVIDING AND
INSTALLING THE 18-INCH DIAMETER CMP INLET AND OUTLET PIPES AS SHOWN ON THE DRAWINGS.

23. BID ITEM FOR CMP OUTLET 8"Ø SHALL CONSIST OF FURNISHING AND INSTALLING THE 8"Ø CMP AND
FITTINGS SHOWN ON THE PLANS FOR TILE OUTLETS, INCLUDING ANIMAL GUARD AT OUTLET END OF PIPE.

24. BID ITEM FOR CMP OUTLET - 36"Ø SHALL CONSIST OF FURNISHING AND INSTALLING THE 36"Ø CMP AND
FITTINGS SHOWN ON THE PLANS FOR TILE OUTLETS, INCLUDING ANIMAL GUARD AT OUTLET END OF PIPE.

25. BID ITEM FOR RIPRAP (IA DOT CLASS C) SHALL CONSIST OF FURNISHING AND PLACING THE ROCK RIPRAP
IN THE  LOCATIONS AS SHOWN ON THE DRAWINGS. ROCK SHALL BE CLASS C REVETMENT STONE AS
DEFINED BY  IOWA DEPARTMENT OF TRANSPORTATION. NON-WOVEN FILTER FABRIC IS REQUIRED
BENEATH ALL ROCK/RIPRAP AND SHALL BE SECURED TO SLOPES AND BOTTOM, USING PINS, AS NOTED IN
THE SPECIFICATIONS. QUANTITY IS BASED ON TONS. CONTRACTOR SHALL PROVIDE SCALE TICKETS WITH
WEIGHTS INCLUDING TARE WEIGHTS, GROSS WEIGHTS, AND NET WEIGHTS OF MATERIAL DELIVERED.

26. BID ITEM FOR RIPRAP (IA DOT CLASS E) SHALL CONSIST OF FURNISHING AND PLACING THE ROCK RIPRAP
IN THE  LOCATIONS AS SHOWN ON THE DRAWINGS. ROCK SHALL BE CLASS E REVETMENT STONE AS
DEFINED BY  IOWA DEPARTMENT OF TRANSPORTATION. NON-WOVEN FILTER FABRIC IS REQUIRED
BENEATH ALL ROCK/RIPRAP AND SHALL BE SECURED TO SLOPES AND BOTTOM, USING PINS, AS NOTED IN
THE SPECIFICATIONS. QUANTITY IS BASED ON TONS. CONTRACTOR SHALL PROVIDE SCALE TICKETS WITH
WEIGHTS INCLUDING TARE WEIGHTS, GROSS WEIGHTS, AND NET WEIGHTS OF MATERIAL DELIVERED.

27. BID ITEM FOR CEMENT GROUT SHALL CONSIST OF FURNISHING AND PLACING CONCRETE GROUT ON
THOSE PORTIONS OF THE RIPRAP SHOWN ON THE DRAWINGS. GROUT FILL QUANTITY IS BASED ON AN
APPLICATION RATE OF 0.6FT3/FT2 OF RIPRAP.

28. BID ITEM SHALL CONSIST OF FURNISHING AND PLACING TURF REINFORCEMENT MAT SUDAS TYPE 4 TRM
PER SECTION 9040 2.17 AND INSTALLATION TO MANUFACTURER'S RECOMMONDATIONS. TRM SHALL BE
PROPEX ARMORMAX 75 OR APPROVED EQUAL.

29. BID ITEM FOR ALUMINUM CMP RISER SHALL CONSIST OF PROVIDING AND INSTALLING THE 36-INCH
DIAMETER CMP RISER IN WETLAND AS SHOWN ON THE DRAWINGS.

30. BID ITEM FOR ALUMINUM CMP RISER SHALL CONSIST OF PROVIDING AND INSTALLING THE 36-INCH
DIAMETER CMP RISER IN STILLING BASIN AS SHOWN ON THE DRAWINGS.

31. DEWATERING AND WATER MAINTENANCE IS THE CONTRACTOR'S RESPONSIBILITY, AND IS CONSIDERED
INCIDENTAL TO THE PROJECT.

NRCS SPECIFICATIONS:
IA-1   SITE PREPARATION

IA-5  POLLUTION CONTROL

IA-6  SEEDING AND MULCHING FOR PROTECTIVE COVER

CS-8  MOBILIZATION & DEMOBILIZATION

IA-9   SUBSURFACE DRAIN INVESTIGATION, REMOVAL, AND REPAIR

IA-11 REMOVAL OF WATER

IA-13  SHEET PILING

IA-21 EXCAVATION

IA-23 EARTHFILL

IA-24 DRAINFILL (SAND)

IA-26 TOPSOILING

IA-31 CONCRETE

IA-45 PLASTIC (PVC, PE) PIPE

IA-46  TILE DRAINS FOR LAND DRAINAGE

IA-51 CORRUGATED METAL PIPE CONDUITS

IA-61 LOOSE ROCK RIPRAP

IA-62  CONCRETE GROUT FOR RIPRAP

IA-81 METAL FABRICATION AND INSTALLATION

IA-95 GEOTEXTILE

ADDITIONAL NOTES:
1. THE PROJECT SPECIFICATIONS AS PREPARED BY IOWA DEPARTMENT OF AGRICULTURE AND LAND

STEWARDSHIP AND DUCKS UNLIMITED, INC. SHALL BE CONSIDERED AS PART OF THIS DOCUMENT.
THE NATURAL RESOURCES CONSERVATION SERVICE CONSTRUCTION SPECIFICATIONS SHALL ALSO
APPLY.

2. ALL APPLICABLE FEDERAL, STATE, AND LOCAL LAWS AND ORDINANCES WILL BE COMPLIED WITH IN
THE CONSTRUCTION OF THIS PROJECT.

1
ID

A
LS

 R
EV

IE
W

 R
EV

IS
IO

N
S

10
-1

8-
20

22
A
.S

.

2
N

R
C
S
 R

EV
IE

W
 R

EV
IS

IO
N

S
5-

1-
20

23
A
.S

.

ADDITIONAL SPECIFICATIONS:
SUDAS 9040 2.17 TURF REINFORCEMENT MAT

3
S
H

EE
T 

PI
LE

 &
 S

EE
D

IN
G

 R
EV

IS
IO

N
S

5-
31

-2
02

3
A
.S

.

4
B
ER

M
 &

 S
H

EE
T 

PI
LE

 R
EV

IS
IO

N
S

7-
14

-2
02

3
A
.S

.



160TH ST 160TH ST

E 
A
V
E

EXISTING 6"Ø
CONCRETE
COUNTY TILE

EXISTING 6"Ø
CONCRETE

COUNTY TILE

EXISTING 26"Ø
CONCRETE
COUNTY TILE

EXISTING 6"Ø
CLAY COUNTY TILE

EXISTING 6"Ø
CONCRETE

COUNTY TILE

EXISTING 15"Ø
CONCRETE

COUNTY TILE

EXISTING PRIVATE
& COUNTY TILE IN
THIS FIELD

E 
A
V
E

EXISTING 15"Ø
CONCRETE
COUNTY TILE

EXISTING 6"Ø
COUNTY TILE

EXISTING 26"Ø CONCRETE PIPE:
(BASED ON 6 FIELD MEASUREMENTS)
AVERAGE SLOPE: APPROX. 0.3293%
AVERAGE GROUND COVER: APPROX. 5.9 FT.
MINIMUM GROUND COVER: APPROX. 5.2 FT.
MAXIMUM GROUND COVER: APPROX. 7.3 FT.

EXISTING CAFO ON
NEIGHBORING PROPERTY

30"Ø  CONCRETE
TILE TOP 1078.72

15"Ø TILE
TOP 1080.10

6"Ø CPP TILE
TOP 1083.02

26"Ø TILE
TOP 1083.00

6"Ø TILE
INV. 1085.91

6"Ø TILE
TOP 1090.89

6"Ø TILE
INV. 1089.24

6"Ø CPP TILE
TOP 1089.75

6"Ø TILE
TOP 1092.20

26"Ø TILE
TOP 1087.34

26"Ø TILE
TOP 1088.35

6"Ø TILE
TOP 1091.40

6"Ø TILE
TOP 1099.79

6"Ø TILE
INV. 1103.26

6"Ø TILE
TOP 1094.77

26"Ø TILE TOP
1093.75

26"Ø CONCRETE TILE
TOP 1096.78

6"Ø TILE
TOP 1091.40

5"Ø TILE
TOP 1092.43

5"Ø TILE
TOP 1092.73

5"Ø TILE
TOP 1093.95

5"Ø TILE
TOP 1093.40

6"Ø TILE
TOP 1092.43

5"Ø CPP TILE
TOP 1096.32

5"Ø TILE TOP
1093.43

5"Ø CPP TILE
TOP 1093.41

5"Ø TILE
TOP 1093.21

5"Ø TILE
TOP 1091.94

5"Ø TILE
TOP 1091.42

5"Ø TILE
TOP 1090.49

END OF
TILE

5"Ø TILE
TOP 1085.61

6"Ø TILE
TOP 1084.81

15"Ø TILE
TOP 1087.10

15"Ø TILE
TOP 1090.42

8"Ø TILE
TOP 1091.92 7"Ø TILE

INV. 1097.38

8"Ø TILE
INV. 1095.12

5"Ø TILE
INV. 1093.90

15"Ø TILE
TOP 1092.94

4'X8' BOX CULVERT
INV. 1090.45

4'X8' BOX CULVERT
INV. 1090.38

182 16'X8' ROAD
CULVERT INV. 1079.47
16'X8' ROAD CULVERT

INV. 1079.59

APPROXIMATE
PROPERTY/FENCELINE

EXISTING
FENCE

SOIL BORING #1
SOIL BORING #2

SOIL BORING #3

SOIL BORING #4
SOIL BORING #8

SOIL BORING #5

SOIL BORING #6

SOIL BORING #7

DOZIER, TOMMY D & JULIE A

ALLEN, DAVID J & RICK D

WALLACE, CHRISTOPHER D & JENNIFER M

STREAM, JUSTIN W & MICHELLE I

MONAHAN, JEROME & DORENE D

GRAPHIC SCALE

1 inch =        feet

0 800200 400100

200

200

LEGEND                                                                      

R
ev

is
io

ns
B
y

D
at

e

BIOLOGIST:

DRAWN BY:

SURVEYED BY:

DESIGNED BY:

PROJECT NUMBER:

DATE:

CAD FILE:

C
:\

U
se

rs
\a

sc
hi

pp
er

s\
D

uc
ks

 U
nl

im
ite

d 
In

co
rp

or
at

ed
\I

ow
a 

- 
D

oc
um

en
ts

\I
ow

a\
02

_C
3D

 P
ro

je
ct

s\
IA

-3
40

-2
 C

R
EP

 P
R
O

JE
C
TS

\G
R
EE

N
E 

W
A
LL

A
C
E\

C
3D

_D
R
A
W

IN
G

\I
A
-3

40
-5

 C
05

1 
To

po
 S

ur
ve

y.
dw

g,
 7

/1
4/

20
23

 2
:5

2 
PM

, 
A
nd

re
w

 S
ch

ip
pe

rs
, 

To
po

, 
N

on
e

R
ev

is
io

n
S
he

et

G
R
EA

T 
LA

K
ES

/A
TL

A
N

TI
C
 R

EG
IO

N
A
L 

O
FF

IC
E

73
22

 N
EW

M
A
N

 B
O

U
LE

V
A
R
D

, 
B
U

IL
D

IN
G

 1
D

EX
TE

R
, 

M
IC

H
IG

A
N

 4
81

30
(7

34
) 

62
3-

20
00

w
w

w
.d

uc
ks

.o
rg

TO
PO

G
R
A
PH

Y 
&

 E
X
IS

TI
N

G
C
O

N
D

IT
IO

N
S

PR
O

JE
C
T 

N
O

. 
G

R
E8

53
23

5C
G

R
EE

N
E 

C
O

U
N

TY
IO

W
A

IA-340-5 C051 Topo Survey

A.S.

A.S.

A.S. & R.V.

M.S.

7-14-23

US-IA-340-5

C051

1
ID

A
LS

 R
EV

IE
W

 R
EV

IS
IO

N
S

10
-1

8-
20

22
A
.S

.

2
N

R
C
S
 R

EV
IE

W
 R

EV
IS

IO
N

S
5-

1-
20

23
A
.S

.

3
S
H

EE
T 

PI
LE

 &
 S

EE
D

IN
G

 R
EV

IS
IO

N
S

5-
31

-2
02

3
A
.S

.

4
B
ER

M
 &

 S
H

EE
T 

PI
LE

 R
EV

IS
IO

N
S

7-
14

-2
02

3
A
.S

.

AutoCAD SHX Text
CHANNEL  

AutoCAD SHX Text
DITCH  

AutoCAD SHX Text
HORIZONTAL & VERTICAL CONTROL

AutoCAD SHX Text
MAJOR CONTOUR

AutoCAD SHX Text
MINOR CONTOUR

AutoCAD SHX Text
EDGE OF GRAVEL

AutoCAD SHX Text
ROAD OR TRAIL  

AutoCAD SHX Text
FENCE LINE

AutoCAD SHX Text
APPROXIMATE PROPERTY LINE

AutoCAD SHX Text
EDGE OF PAVEMENT

AutoCAD SHX Text
UTILITY POLE

AutoCAD SHX Text
August 27, 2021 US-IA-340-5, Greene County - Wallace Topographic Survey Field Book:  CREP HORIZONTAL CONTROL Coordinates are Iowa State Plane Coordinates North, Zone 1401 coordinates in US Survey feet (NAD 83 (1996)). They were established from the OPUS solution for Control Point #1 using a Trimble R12 GPS base receiver, occupied for 10 hours on September 13, 2021. VERTICAL CONTROL Elevations were established from OPUS solution for control point #1 using (Geoid 2012b) CONUS file, elevation 1099.98 on the NAVD 88. FIELD WORK TIMELINE: August 27, 2021 - Initial Topographic Survey; Control Points Set September 13, 2021 - Initial Tile Investigation; Obtain OPUS Solution November 3-4, 2021 - Complete Topographic Survey November 18-19, 2021 - Complete Tile Investigation April 18, 2022 - Obtain Soil Borings (CTS)

AutoCAD SHX Text
CONTROL POINT DATA

AutoCAD SHX Text
POINT #

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
1099.98

AutoCAD SHX Text
1098.30

AutoCAD SHX Text
1115.31

AutoCAD SHX Text
NORTHING

AutoCAD SHX Text
3509732.91

AutoCAD SHX Text
3509631.85

AutoCAD SHX Text
3511063.69

AutoCAD SHX Text
EASTING

AutoCAD SHX Text
4636069.22

AutoCAD SHX Text
4636552.93

AutoCAD SHX Text
4637087.96

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
SET CAPPED REBAR

AutoCAD SHX Text
SET CAPPED REBAR

AutoCAD SHX Text
SET CAPPED REBAR

AutoCAD SHX Text
OVERHEAD ELECTRIC

AutoCAD SHX Text
SOIL BORING LOG

AutoCAD SHX Text
BORING #

AutoCAD SHX Text
GENERAL DESCRIPTION

AutoCAD SHX Text
1

AutoCAD SHX Text
25' BORING; SANDY LEAN CLAY; VARIES IN DEPTH

AutoCAD SHX Text
2

AutoCAD SHX Text
25' BORING; LEAN TO FAT CLAY; VARIES IN DEPTH

AutoCAD SHX Text
3

AutoCAD SHX Text
25' BORING; LEAN CLAY W/ SAND; VARIES IN DEPTH

AutoCAD SHX Text
4

AutoCAD SHX Text
5' AUGER BORING; SANDY LEAN CLAY

AutoCAD SHX Text
5

AutoCAD SHX Text
5' AUGER BORING; FAT CLAY W/ SAND

AutoCAD SHX Text
6

AutoCAD SHX Text
5' AUGER BORING; CLAYEY SAND

AutoCAD SHX Text
7

AutoCAD SHX Text
5' AUGER BORING; LEAN CLAY W/ SAND

AutoCAD SHX Text
8

AutoCAD SHX Text
5' AUGER BORING; CLAYEY SAND W/ GRAVEL

AutoCAD SHX Text
*FOR DETAILED DESCRIPTIONS OF THE SOIL BORINGS OBTAINED FROM THE SITE, REFERENCE CTS GEOTECHNICAL REPORT, DATED MAY 13, 2022, AS WELL AS ADDENDUM NOS. 1 AND 2 FOR THE GEOTECHNICAL REPORT.

AutoCAD SHX Text
SOIL BORING

AutoCAD SHX Text
*A PERMANENT BENCHMARK WILL BE ESTABLISHED BEFORE CONSTRUCTION BEGINS.



PROPOSED BORROW AREA FOR CLAY CORE AND LINER;
ESTIMATED DEPTH OF 6' AFTER REMOVAL OF CLAY
MATERIAL TO BE BACKFILLED WITH WASTE MATERIAL
AND COMPACTED

PROPOSED EDGE OF NWL ELEVATION
(APPROX. 12.2 ACRES @ 1090' FSL)

PROPOSED INLET
CHANNEL #1

TILE #1 - PROPOSED 36"Ø HDPE
DUAL-WALL PIPE; APPROX. 1920 L.F. AT

0.05% SLOPE

APPROX.
PROPERTY
FENCELINE

PROPOSED AUXILIARY SPILLWAY
TOP ELEVATION 1094.2'; 100'
LONG WITH 12' WIDE TOP

PROPOSED BERM WITH
TOP ELEVATION 1096.0'

PROPOSED INTERCEPT POINT OF
EXISTING 26"Ø CONCRETE COUNTY TILE;

INTERCEPT EXISTING TILE AT INVERT
ELEVATION 1092.23' WITH NEW 36"Ø

DUAL-WALL PIPE (TILE #1) INVERT
ELEVATION AT 1091.98'; EXISTING 26"Ø

TILE TO BE BROKEN AND CAPPED AT
SEVERAL LOCATIONS
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WETLAND AS SHOWN

PROPOSED SHEET PILE
STRUCTURE W/ PRIMARY WEIR
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AND 6" TOPSOIL OVER CLAY.
SANDY/GRAVELLY MATERIAL
SHALL BE WASTED ON-SITE AS
DESIGNATED BY CONSTRUCTION
MANAGER

REMOVE SANDY/GRAVELLY MATERIAL IN THIS HATCH AREA
AND CONSTRUCT CLAY LINER BY GRADING DOWN TO
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APPROXIMATE PROPERTY LINE

AGRICULTURAL TILE (PIPE)

PROPOSED CHANNEL/DITCH

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

PROPOSED PIPE

(000)

(000)

PROPOSED FULL SERVICE LEVEL (FSL)

PROPOSED SPOIL AREA

PROPOSED BORROW AREA

PROPOSED RIPRAP

0.00 PROPOSED SPOT ELEVATION

WETLAND POOL CHARACTERISTICS
WETLAND

POOL
DEPTH (FT.)

ELEV.
(FT.)

INCREMENTAL
AREA (ACRE)

CUMULATIVE
VOLUME

(ACRE-FT)

0.0 1085.0 0.006 -
1.0 1086.0 0.150 0.156
2.0 1087.0 0.991 1.148
3.0 1088.0 3.010 4.158
4.0 1089.0 7.360 11.518
5.0 1090.0 11.289 22.807
6.0 1091.0 13.010 35.816
7.0 1092.0 15.181 50.998
8.0 1093.0 18.457 69.454
9.0 1094.0 22.658 92.112

10.0 1095.0 30.068 119.629
11.0 1096.0 35.919 152.622

NOTE:
CONTRACTOR SHALL REMOVE SANDY/GRAVELLY MATERIALS AS DESCRIBED
ABOVE, HOWEVER, IF SANDY/GRAVELLY MATERIALS PERSIST TO CLAY LINER
OUTLINE AS SHOWN, CONTRACTOR SHALL CONTINUE TO EXTEND THE CLAY
LINER OUTLINE AS NECESSARY WITHIN NORMAL POOL AREAS.  ADDITIONAL
GRADING/CLAY LINER REQUIRED WILL BE PAID FOR AS AN ADDITIONAL
EXPENSE TO THE CONTRACTOR BASED ON THEIR UNIT PRICES.

PROPOSED EASEMENT BOUNDARY

DESIGN CRITERIA

DESIGN CRITERIA VALUE UNIT REQUIREMENT/NOTES

WATERSHED AREA 1966 ACRES 500 MIN.
POOL NORMAL WATER LEVEL (NWL) ELEVATION 1090 FT.

DESIGNED WETLAND POOL AREA (@ NWL) 12.2 ACRES
PERCENT POOL AREA TO WATERSHED AREA 0.62 % >=0.50%

MAX. POOL DEPTH 5.0 FT.
AVG. POOL DEPTH 1.9 FT.

DEEP WATER AREA (DEPTH >3 FT) 1.7 ACRES
PERCENT DEEP WATER TO POOL AREA 13.9 % <25%

POOL STORAGE VOLUME AT NWL 22.807 ACRE-FT

BERM ELEVATION 1096.00 FT.
POOL STORAGE VOLUME AT TOP OF BERM 152.622 ACRE-FT

MAX BERM HEIGHT 11 FT.
AVG. BERM HEIGHT 6.8 FT.

BERM LENGTH 768 FT.
PRIMARY WEIR ELEVATION 1090 FT.

PRIMARY WEIR LENGTH 60 FT.
AUXILIARY SPILLWAY WEIR ELEVATION 1094.2 FT.

AUXILIARY SPILLWAY WEIR LENGTH 100 FT.
25-YEAR STORM HWL IN POOL 1094.15 FT.

25-YEAR PEAK INFLOW 1994.94 CFS
25-YEAR PEAK OUTFLOW 1841.10 CFS

100-YEAR STORM HWL IN POOL 1094.96 FT.
100-YEAR PEAK INFLOW 2821.61 CFS

100-YEAR PEAK OUTFLOW 2679.99 CFS
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1.0' FILL THIS AREA, AS
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GRAPHIC SCALE

1 inch =        feet

0 12030 6015

30

30

TOP OF SPILLWAY
ELEVATION 1094.2'
(12' WIDE TOP)

CMP DRAW-DOWN
STRUCTURE OUTLET

CMP DRAW-DOWN
STRUCTURE RISER

CMP DRAW-DOWN
STRUCTURE INLET

THIS AREA SHALL BE SLOPED TO DRAIN
TOWARD EXISTING CULVERT/DITCH; LOW

AREAS (WASHOUT) TO BE FILLED AND LEVELED

(1085)
10' WIDE WAVE SHELF
AT ELEVATION 1090.0'

4:
1

4:
1

4:
1 4:

1
4:

1

4:
1

4:
1

4:
1

4:
1

100' LONG SPILLWAY

100-YEAR STORM
ELEVATION 1094.96'

NWL ELEVATION 1090.0'

START OF PROPOSED BERM
STA. 0+00
ELEV.: 1096.0'

100' LONG AUX. SPILLWAY W/ TOP ELEV. 1094.2'

GRADE BREAK
STA. 1+87.89

ELEV.: 1096.0'

GRADE BREAK
STA. 2+05.89

ELEV.: 1094.2'

GRADE BREAK
STA. 3+06.18
ELEV.: 1094.2'

GRADE BREAK
STA. 3+23.89
ELEV.: 1096.0'

BERM GRADE BREAK
STA. 4+09.56
ELEV.: 1096.0'

CENTERLINE SHEET PILE
STA. 4+59.56
ELEV.: 1090.0'

BERM GRADE BREAK
STA. 5+09.56
ELEV.: 1096.0'

END OF PROPOSED BERM
STA. 7+67.78

ELEV.: 1096.0'

PROPOSED BERM ALIGNMENT BEGIN
STA.: 0+00

PROPOSED BERM ALIGNMENT END
STA.: 7+68

10:1 10:1

SHEET PILE CENTERLINE ALIGNMENT
STA.: 0+00.00

NORTHING: 3510252.1905
EASTING: 4636038.9473

SHEET PILE CENTERLINE ALIGNMENT
STA.: 2+19.05
NORTHING: 3510254.3505
EASTING: 4635854.9889

PLAN - EMBANKMENT

PROFILE - EMBANKMENT AT AUXILIARY SPILLWAY

PROFILE - EMBANKMENT AT AUXILIARY SPILLWAY

60.0'

TOE DRAIN

TOE DRAIN

CLAY LINER (TO BE TIED INTO
CLAY CORE OF EMBANKMENT)

TILE #3 - RE-ROUTED
18" HDPE DUAL-WALL
COUNTY TILE (TIE IN

W/ 30"Ø MAIN D.S.
OF BERM)

240 L.F. TILE BREAK

SHEET PILE STRUCTURE

2:1

RE-ROUTED 18"
TILE UNDER BERM

36"Ø SURFACE INLET/RISER;
TIED INTO 30" MAIN TILE

DIKE SHALL BE OVERBUILT
5% FOR SETTLEMENT

DIKE SHALL BE OVERBUILT
5% FOR SETTLEMENT
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GRAPHIC SCALE

1 inch =        feet

0 4812 246

12

12

18"Ø ALUM. CMP OUTLET
INVERT ELEV.: 1086.0'
NORTHING: 3510291.2748
EASTING: 4635951.4641
(PROVIDE RAT GUARD)
48"Ø ALUM. CMP RISER
INVERT ELEV.: 1086.0'
NORTHING: 3510307.9652
EASTING: 4635962.0018

IA DOT CLASS 4 TURF
REINFORCEMENT MAT
RECOMMENDED
PRODUCT: PROPEX
ARMORMAX 75

IA DOT CLASS C GROUTED
RIPRAP AT 1.5' DEPTH OVER

GEOTEXTILE FABRIC

IA DOT CLASS C GROUTED
RIPRAP AT 1.5' DEPTH

OVER GEOTEXTILE FABRIC;
SHADED AREA OF RIPRAP

SHALL BE GROUTED

SCRAPE 10' WIDE CHANNEL
TO  ELEVATION 1086.0' FROM

CENTERLINE OF EXISTING
WATERWAY TO CMP INLET

IA DOT CLASS E RIPRAP
12' DIA.

PROVIDE 2' TALL MOUNDS OF
IA-DOT CLASS E RIPRAP AS
SHOWN WITH 2:1 SIDE SLOPES

10.0'

40
'

40
'

NOTE:
1. ALL RIPRAP SHALL BE  PLACED OVER

NON-WOVEN GEOTEXTILE FABRIC.
2. ALL RIPRAP AT PRIMARY WEIR SHALL

BE GROUTED.
3. CONTRACTOR SHALL PROVIDE

MANUFACTURER SHOP DRAWINGS
FOR TURF REINFORCING MAT
SHOWING ANCHORAGE LOCATION,
SPACING, AND LAP CONFIGURATION

THIS AREA SHALL BE SLOPED
TO DRAIN TOWARD EXISTING

CULVERT/DITCH

THIS WASHOUT AREA SHALL BE
FILLED AND LEVELED WITH
ADJACENT GRADING

SHEET PILE CENTERLINE ALIGNMENT
STA.: 1+84.00
NORTHING: 3510254.3505
EASTING: 4635854.9953

SHEET PILE CENTERLINE ALIGNMENT
STA.: 0+00.00
NORTHING: 3510251.8357
EASTING: 4636074.0221

EXTEND RIPRAP
TO ROAD CULVERT

CLAY LINER AREA

TILE #3 - RE-ROUTED 18"Ø
HDPE DUAL-WALL COUNTY TILE

36"Ø CMP RISER WITH CONCRETE
BASE AND AGRIDRAIN SURFACE
INLET GRATE

TIE-IN 30"Ø HDPE PIPE WITH
PRE-FABRICATED 22.5° BEND INTO
EXISTING 30"Ø CONCRETE TILE

1.5' DEPTH IA DOT CLASS C
RIPRAP IN STILLING BASIN

AGRIDRAIN HD BAR GUARD

2"Ø HOLES SPACED 6" O.C.;
START HOLES 3" FROM TOP
OF RISER AND EXTEND TO

BOTTOM OF RIPRAP

1'

1'

5.0'
CONCRETE BASE; PROVIDE #4
REINFORCEMENTS AT 12" O.C.

RIM ELEV. 1086.5'

36"Ø ALUMINUM CMP; 10.9'
LENGTH TOTAL (INCLUDING 6"
INTO CONCRETE)

ELEV. 1076.1' ELEV. 1075.93'

EXISTING 30"Ø
CONCRETE TILE

PRE-FABRICATED 22.5°
BEND DUAL-WALL PIPE

15' L.F. @ 1% SLOPE
30"Ø HDPE DUAL-WALL

SURFACE INLET RISER DETAIL
SCALE: 1" = 3'

NOTE:
ALL CONNECTIONS SHALL BE MADE
USING PRE-FABRICATED WATERTIGHT
CONNECTIONS FROM MANUFACTURER,
OR ELSE, PROVIDE WITH MAR-MAC
WRAP AND CONCRETE COLLARS.

WELDED JOINT

36" CMP DRAW DOWN STRUCTURE INLET DETAIL
SCALE: 1" = 3'

36" CMP DRAW DOWN
 STRUCTURE INLET

5.0'

1.
0'

3.0'

AGRIDRAIN HD BAR GUARD

CLASS E RIPRAP AT
1:1 SLOPE

2"Ø HOLES SPACED 6" O.C.;
START HOLES 3" FROM TOP

CONCRETE BASE; PROVIDE #4
REINFORCEMENTS AT 12" O.C.

36"Ø ALUMINUM CMP; 4.5'
LENGTH TOTAL (INCLUDING 6"
INTO CONCRETE)

RIM ELEV. 1090.0'

NOTE:
ALL CONNECTIONS SHALL BE MADE
USING PRE-FABRICATED WATERTIGHT
CONNECTIONS FROM MANUFACTURER,
OR ELSE, PROVIDE WITH MAR-MAC
WRAP AND CONCRETE COLLARS.
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GRAPHIC SCALE

1 inch =        feet

0 4812 246

12

12

30'

15'

15' WIDE BY 30' LONG SEDIMENT
BASIN WITH BOTTOM ELEVATION

1087.0' AND 3:1 CUT SLOPES

GRAPHIC SCALE

1 inch =        feet

0 16040 8020

40

40

INLET CHANNEL #1 END
STA.: 0+00.00
NORTHING: 3510767.3530
EASTING: 4637468.4027
CHANNEL BOTTOM ELEV.: 1090.0'

INLET CHANNEL W/ 10' WIDE
BOTTOM AND 3:1 CUT SLOPES

INLET CHANNEL #1 BEGIN
STA.: 10+18.00

CHANNEL BOTTOM ELEV.:1091.0'

EXISTING GRADEPROPOSED CHANNEL BOTTOM
INLET CHANNEL #1 END;
BOTTOM ELEVATION AT 1090.0'

EXISTING GRADEPROPOSED CHANNEL BOTTOM

EXISTING GRADEPROPOSED CHANNEL BOTTOM INLET CHANNEL #1 BEGIN;
BOTTOM ELEVATION AT 1091.0'

APPROXIMATE
PROPERTY LINE

ENLARGED PLAN - SEDIMENT BASIN
SCALE: 1"=10'

PROVIDE IA DOT CLASS E
RIPRAP AT 1.5' DEPTH OVER

GEOTEXTILE FABRIC AS SHOWN;
APPROXIMATELY 50 TON

PLAN - INLET CHANNEL #1

PROFILE - INLET CHANNEL #1

PROFILE - INLET CHANNEL #1

PROFILE - INLET CHANNEL #1

FLOW

FLOW

3:
1

3:
1

0.1% SLOPE

0.1% SLOPE

0.1% SLOPE

DAYLIGHTED TILE

TILE BREAK
EXISTING 26"Ø
TILE MAIN

100 L.F. TILE BREAK

EXISTING 6"Ø CPP

DAYLIGHTED TILE
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WETLAND PROFILE #1 - ALONG FLOW PATH
10:1 VERTICAL EXAGGERATION
SCALE: 1"=90'

SEDIMENTATION BASIN #1EXISTING GRADE
INLET CHANNEL #1 TO WETLANDEAST SUBMERGED BERM

TOP ELEV. 1089.5'
WEST SUBMERGED BERM
TOP ELEV. 1089.5'

PROPOSED BERM AT WEIR
TOP ELEV. 1090.0'

STILLING
BASIN

EXISTING GRADE

18" THICK CLAY LINER

6" OF TOPSOIL OVER
18" THICK CLAY LINER

REMOVE EXISTING "HILL" AND
RE-SPREAD MATERIAL IN

DESIGNATED SPOIL AREA
GRADE DOWN TO ELEVATION 1087.5' IN THIS

AREA, PROVIDE 18" THICK CLAY LINER AND
6" OF TOPSOIL OVER CLAY LINER

NOTE:
CONTRACTOR SHALL CONTINUE GRADING
FOR PLACEMENT OF CLAY LINER UNTIL
SANDY/GRAVELLY MATERIAL DOES NOT
EXIST WITHIN THE NORMAL WETLAND
POOL; ANY WORK OUTSIDE OF THE
PLANNED CLAY LINER OUTLINE WILL BE
CONSIDERED ADDITIONAL WORK AND
WILL BE PAID FOR BASED ON THE UNIT
PRICE BID FOR EXCAVATION (CLAY LINER).

EXISTING GRADE
GRADE WETLAND

BOTTOM TO
1089.0'

WETLAND PROFILE #3 - ACROSS GRADING AREA
10:1 VERTICAL EXAGGERATION
SCALE: 1"=30'

WETLAND PROFILE #2 - ACROSS CLAY LINER
10:1 VERTICAL EXAGGERATION
SCALE: 1"=40'

NWL ELEV. 1090.0'

NWL ELEV. 1090.0'

NWL ELEV. 1090.0'

IF SANDY/GRAVELLY MATERIALS
PERSIST, CONTRACTOR SHALL REMOVE

(SEE NOTE TO SIDE)

3:1 MAX. SLOPE
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GRAPHIC SCALE

1 inch =        feet

0 700175 35087.5

175

175

TILE #5 - TRANSITION
EXISTING 6"Ø

CONCRETE TILE TO 8"Ø
HDPE DUAL-WALL PIPE

AT INTERCEPT
TILE #5 - DAYLIGHT 8"Ø HDPE

DUAL-WALL
N: 3510772.3080
E: 4637206.7420

INV. ELEV. 1091.0'
INSTALL APPROX. 151 L.F. @ 0.8%
SLOPE; PROVIDE 3' MIN. GROUND

COVER OVER PIPE

TILE #5 - INTERCEPT EXISTING
6"Ø CONCRETE TILE

NORTHING: 3510920.9143
EASTING: 4637235.4078

INV. ELEV.: 1092.25'

100' TILE BREAK ON EXISTING 6"Ø
PIPE FROM INTERCEPT LOCATION IN

DOWNSTREAM DIRECTION

NOTE:
PROVIDE FLARED END, STAINLESS STEEL RATGUARD,
AND 1 TON OF IA DOT CLASS E RIPRAP AT END OF TILE
(OVER GEOTEXTILE FABRIC) AT ALL DAYLIGHTED TILE

TILE #6 - TRANSITION
EXISTING 6"Ø CLAY

TILE TO 8"Ø HDPE
DUAL-WALL PIPE AT

INTERCEPT

TILE #6 - DAYLIGHT 8"Ø HDPE
DUAL-WALL

N: 3510839.6491
E: 4637879.3681

INV. ELEV. 1091.0' INSTALL
APPROX. 237 L.F. @ 0.3%

SLOPE; PROVIDE 3' MIN.
GROUND COVER

TILE #6 - INTERCEPT EXISTING 6"Ø CLAY
TILE

NORTHING: 3511076.6332
EASTING: 4637884.9351

INV. ELEV.: 1091.77

100' TILE BREAK ON
EXISTING 6"Ø PIPE FROM
INTERCEPT LOCATION IN

DOWNSTREAM DIRECTION

100' TILE BREAK ON
EXISTING 6"Ø CPP; CAP
ENDS AT BREAK AND AT

COUNTY MAIN

100' TILE BREAK ON
EXISTING 6"Ø PIPE FROM
NEW CONNECTION POINT IN
DOWNSTREAM DIRECTION;
PLUG/CAP END OF TILE

TILE #8 - CONNECT
EXISTING 6"Ø CONCRETE

PIPE TO MAIN USING
PRE-FABRICATED TEE

CONNECTION (10 L.F. OF 8"Ø
HDPE DUAL-WALL INCLUDED
IN ESTIMATED QUANTITIES

FOR TYING IN PIPE)

TILE #9 - INTERCEPT EXISTING 6"Ø
CONCRETE TILE
NORTHING: 3511831.8010
EASTING: 4639347.6950
INV. ELEV.: 1094.19'

TILE#9 - TRANSITION
EXISTING 6"Ø
CONCRETE TILE TO 8"Ø
HDPE DUAL-WALL PIPE
AT INTERCEPT

100' TILE BREAK ON EXISTING 6"Ø
CONCRETE PIPE FROM INTERCEPT
LOCATION IN DOWNSTREAM
DIRECTION TO EXISTING MAIN;
CAP AT BROKEN END AND AT MAIN

TILE #9 - CONNECT 8"Ø HDPE DUAL-WALL
TILE TO NEW MAIN AT INV. ELEV. 1093.06'
USING PRE-FABRICATED TEE CONNECTION;
APPROX. 178 L.F. 8"Ø HDPE DUAL-WALL @
0.6% SLOPE

TILE #1 - 36"Ø HDPE DUAL-WALL
PIPE (SEE SHEET 206 FOR

MODIFICATION DETAILS

BREAK 100 L.F. EXISTING 26"Ø CONCRETE
TILE AND PLUG/CAP END

INTERCEPT POINT OF NEW 36"Ø HDPE
DUAL-WALL PIPE TO EXISTING 26"Ø

CONCRETE PIPE (SEE SHEET 206 FOR
MODIFICATION DETAILS); CONTRACTOR

TO FIELD VERIFY EXACT LOCATION,
WHICH MAY VARY SLIGHTLY

100' TILE BREAK (CPP;
CAP AT EACH END)

TILE #7 - INTERCEPT EXISTING 6"Ø
CPP AND RE-REOUTE W/ 8"Ø HDPE
DUAL-WALL PIPE AT 0.1% SLOPE
NORTHING: 3510548.2147
EASTING: 4637826.0997
INV. ELEV.: 1091.3'
(PROVE MIN. 3' COVER OVER
RE-ROUTED TILE)

TILE #3 - 18"Ø HDPE DUAL-WALL
PIPE; SEE SHEET 207 FOR

MODIFICATION DETAILS

100' TILE BREAK ON
EXISTING 15"Ø PIPE FROM

NEW CONNECTION POINT IN
DOWNSTREAM DIRECTION;

PLUG/CAP END OF TILE

CONNECT RE-ROUTED 18"Ø
HDPE DUAL-WALL PIPE TO
EXISTING 30"Ø CONCRETE

PIPE USING PRE-FABRICATED
TEE-TYPE CONNECTION;

PROVIDE BEND W/IN LAST 10'
OF PIPE TO ENSURE 18"Ø

PIPE IS PERPENDICULAR TO
THE MAIN TILE, OR DIRECTED

IN THE DOWNSTREAM
DIRECTION

REMOVE 240 L.F. OF EXISTING 26-30"Ø
CONCRETE PIPE AND CAP ENDS

TILE #4 - RE-ROUTE FIELD TILE USING
6"Ø HDPE DUAL-WALL;
APPROXIMATELY 428 L.F.; CONNECT TO
NEW 18"Ø USING PRE-FABRICATED
CONNECTION

100' TILE BREAK ON
EXISTING 6"Ø CPP
(CAP ENDS)

100' TILE BREAK ON EXISTING 26"Ø
CONCRETE TILE AND PLUG/CAP ENDSBREAK 100 L.F. EXISTING

26"Ø CONCRETE TILE
AND PLUG/CAP END

TYPICAL TILE CONNECTION DETAIL
(DOES NOT APPLY TO 18"/36" CONNECTIONS)

1.5D

3"
 M

IN
.

3" MIN.

CONCRETE COLLAR

GEOTEXTILE FABRIC TILE

TILE

TILE #7 - DAYLIGHT NEW 8"Ø
HDPE DUAL-WALL PIPE
NORTHING: 3510809.5428
EASTING: 4637788.0102
INV. ELEV.: 1091.0'
(PROVE MIN. 3' COVER OVER
RE-ROUTED TILE)

NOTE:
CONTRACTOR TO PERFORM TILE INVESTIGATION ALONG
BERM CORE TRENCH IN CONJUNCTION WITH CORE
TRENCH EXCAVATION.

NOTE:
"TILE BREAKS" ON CONCRETE/CLAY TILE SHALL CONSIST
OF BREAKING/CRUSHING TILE IN-PLACE AND
BACKFILLING TRENCH, UNLESS SPECIFICALLY CALLED
OUT AS TILE REMOVAL. "TILE BREAKS" ON PLASTIC TILE
SHALL CONSIST OF CAPPING TILE AT EACH END OF
SPECIFIED BREAK.

DETAIL - TYPICAL TILE PIPE BEDDING

CONTRACTOR SHALL MOUND FILL
AND TOPSOIL OVER PIPE TRENCH 12" SITE PREPARATION

INITIAL BACKFILL FROM PIPE SPRING
LINE TO 6" OVER PIPE. COMPACT WITH
WACKER TAMPERS OR VIBRATORY PLATE
COMPACTOR OVER ENTIRE SURFACE IN 6"
LIFTS. SPOON INSTALLATION SHALL BE
HALF-CIRCLE SHAPED WITH THE
UNDISTURBED SOIL HAVING CONTACT
WITH THE ENTIRE BOTTOM HALF OF PIPE.

PIPE FLOWLINE

NOTE:
FOR TILE #2 - RE-ROUTED 18"Ø HDPE DUAL-WALL
PIPE, CONTRACTOR SHALL PROVIDE CRUSHED
ROCK BEDDING (4" BELOW BOTTOM OF PIPE) TO
CROWN OF PIPE, IF FILL HEIGHT EXCEEDS 9 FEET.

PROVIDE 36"Ø CMP RISER/INTAKE
ROUTED WITH 30"Ø DUAL-WALL

PIPE TO EXISTING MAIN TILE (SEE
SHEET 202).  PROVIDE 10' WIDE

CLAY CUTOFF TRENCH
PERPENDICULAR TO PREVIOUS

TRENCH UPSTREAM OF NEW 22.5°
BEND; EXTEND TRENCH 5' PAST

EACH SIDE OF EXISTING TRENCH

NOTE:
FOR TILE #1 - 36"Ø HDPE DUAL-WALL PIPE,
CONTRACTOR SHALL PROVIDE CRUSHED ROCK
BEDDING (4" BELOW BOTTOM OF PIPE) TO CROWN
OF PIPE
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TILE #1 - 36" HDPE
DUAL-WALL OUTLET
NORTHING: 3511043.0293
EASTING: 4638438.3242
INV. ELEV.: 1091.0'
(PROVIDE FLARED END AND
STAINLESS STEEL RAT GUARD)

10'

TILE #1 - 36" HDPE DUAL-WALL OUTLET
STA.: 0+00.00
NORTHING: 3511043.0293
EASTING: 4638438.3242
INV. ELEV.: 1091.0'

36" HDPE DUAL-WALL OUTLET
STA.: 0+00.00
NORTHING: 3511043.0293
EASTING: 4638438.3242
INV. ELEV.: 1091.0'

MAIN CHANNEL TO WETLAND; 10'
WIDE BOTTOM W/ 3:1 SIDE SLOPES;
START CHANNEL BOTTOM AT ELEV.
1091.0' AND END AT ELEV. 1090.0'

TILE #1 - 36"Ø HDPE
DUAL-WALL PIPE @

0.05% SLOPE

INTERCEPT 26"Ø CONCRETE TILE AT
ELEV. 1092.23' (FIELD VERIFY); TIE-IN
NEW 36Ø HDPE DUAL-WALL PIPE (SEE
DETAILS BELOW)
STA.: 19+19.77
NORTHING: 3512536.2041
EASTING: 4639255.4118
INV. ELEV.: 1091.98'
(PROVIDE ONE FULL 20' LENGTH 36"Ø
PIPE IN-LINE WITH EXISTING CONCRETE
PIPE BEFORE PROVIDING 5° BEND

PROVIDE 5° BEND IN 36"Ø
HDPE DUAL-WALL PIPE

USING MANUFACTURED
WATERTIGHT (WT) BEND

STA.: 19+00.00
NORTHING: 3512516.2672

EASTING: 4639256.5749

PROVIDE 11.25° BEND IN
36"Ø HDPE DUAL-WALL PIPE
USING MANUFACTURED
WATERTIGHT (WT) BEND
STA.:10+69.51
NORTHING: 3511686.4266
EASTING: 4639229.2405

PROVIDE 22.5° BEND IN
36"Ø HDPE DUAL-WALL PIPE
USING MANUFACTURED
WATERTIGHT (WT) BEND
STA.:8+67.31
NORTHING: 3511490.4588
EASTING: 4639179.4401

PROVIDE 22.5° BEND IN
36"Ø HDPE DUAL-WALL PIPE

USING MANUFACTURED
WATERTIGHT (WT) BEND

STA.:8+44.86
NORTHING: 3511472.6161

EASTING: 4639165.8202

TILE #1 - 36"Ø HDPE
DUAL-WALL PIPE @

0.05% SLOPE

TILE #8 - TIE-IN EXISTING 6"Ø CONCRETE
TILE TO NEW 36"Ø HDPE DUAL-WALL PIPE
USING WATER TIGHT MANUFACTURED "T"
FITTING; 6"Ø INVERT ESTIMATED TO FALL
IN-LINE W/ TOP HALF OF 36"Ø PIPE; 10 L.F.
OF 8"Ø DUAL-WALL INCLUDED IN ESTIMATE
TO TIE-IN PIPE

INTERCEPT EXISTING TILE AND RE-ROUTE W/
8"Ø HDPE DUAL-WALL PIPE (TILE #9) AT
0.6% SLOPE (SEE OVERALL TILE
MODIFICATION PLAN)

EXISTING GRADENEW 36"Ø HDPE DUAL-WALL
PIPE AT 0.05% GRADE

36"Ø HDPE DUAL-WALL PIPE
STA.: 19+19.77

NORTHING:3512536.2041
EASTING: 4639255.4118

INV. ELEV.: 1091.98'

PROFILE - 36"Ø HDPE DUAL-WALL PIPE (TILE #1)
SCALE: 1" = 70' (10:1 VERT. EXAGGERATION)

PLAN - 36"Ø HDPE DUAL-WALL PIPE
SCALE: 1" = 70'

PLAN - 36"Ø HDPE DUAL-WALL PIPE
(TILE #1) CONNECTION TO 26"Ø

CONCRETE PIPE
SCALE: 1" = 2'

PLAN - 36"Ø HDPE DUAL-WALL OUTLET
SCALE: 1" = 6'

DETAIL - TYPICAL 36"Ø TILE PIPE BEDDING (TILE #1)
N.T.S.

SIDE DETAIL - 36"Ø HDPE DUAL-WALL PIPE
(TILE #1) CONNECTION TO 26"Ø

CONCRETE PIPE
SCALE: 1" = 2'

TILE #1 -0 36"Ø HDPE
DUAL-WALL PIPE @

0.05% SLOPE
IA DOT CLASS E

RIPRAP @ 1.5' THICK
OVER NON-WOVEN

GEOTEXTILE FABRIC;
APPROX. 50 TON

3:1

3:1

4'

1'

FULL 20' LENGTH OF 36"Ø
HDPE DUAL-WALL PIPE
IN-LINE W/ EXISTING

5° BEND IN 36"Ø HDPE DUAL-WALL
PIPE USING MANUFACTURED

WATERTIGHT (WT) BEND

CONTINUE 36"Ø HDPE
DUAL-WALL PIPE CONCRETE COLLAR

"MAR-MAC" DISSIMILAR PIPE
COUPLER (30" WIDE)

FILL/SEAL VOIDS WITH
NON-SHRINK GROUT
PRIOR TO INSTALLING
"MAR-MAC" WRAP

6"

4'

1'

CONCRETE COLLAR

"MAR-MAC" DISSIMILAR PIPE
COUPLER (30" WIDE)

FILL/SEAL VOIDS WITH
NON-SHRINK GROUT
PRIOR TO INSTALLING
"MAR-MAC" WRAP

6"

FULL 20' LENGTH OF 36"Ø
HDPE DUAL-WALL PIPE

26"Ø CONCRETE
PIPE

26"Ø CONCRETE PIPE

26"Ø INV. ELEV. 1092.23'36"Ø INV. ELEV. 1091.98'

NOTE:
NEW TILE MAIN (TILE #1) SHALL
BE 36"Ø HDPE DUAL-WALL PIPE
WITH WATERTIGHT JOINTS (N-12
WT IB)

REMOVE/REPLACE
FENCING AS NECESSARY
(4 LOCATIONS)

100 L.F. TILE BREAK

NOTE:
ALL TILE BREAKS SHOULD BE
PROVIDED WITH CAPPED ENDS OR
PLUGS AT BOTH ENDS OF BREAK.

100 L.F. TILE BREAK

TILE #9 - TIE-IN 8"Ø DUAL-WALL W/ 36"Ø
PIPE USING PRE-FABRICATED TEE
CONNECTION

REMOVE/REPLACE
FENCING AS NECESSARY

(4 LOCATIONS)

100 L.F. TILE BREAK

CONNECT RE-ROUTED 8"Ø HDPE
DUAL-WALL; STA.: 10+79.38

CONNECT RE-ROUTED 8"Ø HDPE
DUAL-WALL; STA.: 2+13.28

62" MIN./ 67" MAX.

4"

IA DOT CLASS I BEDDING
TO CROWN OF PIPE

1:1 1:
1

36"Ø PIPE
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C207

INTERCEPT EXISTING 6"Ø CPP
NORTHING: 3510072.6230
EASTING: 4636857.8900
INV. ELEV.: 1089.99

TILE #4 - RE-ROUTE
USING 6"Ø HDPE
DUAL-WALL PIPE AND
CONNECT TO 18"Ø
PIPE

100' TILE BREAK

TILE #4 - CONNECT 6"Ø HDPE DUAL-WALL
PIPE USING PRE-FABRICATED TEE-TYPE
CONNECTION
NORTHING: 3509722.5338
EASTING: 4636611.5521
INV. ELEV. 6": 1085.81

PROVIDE 30° BEND IN 18"Ø HDPE DUAL-WALL
PIPE USING PRE-FABRICATED BEND
STA.: 12+18.04
NORTHING: 3509710.3195
EASTING: 4636754.2705
INV. ELEV.: 1085.13

CONNECT TILE #3 - 18"Ø HDPE DUAL-WALL
PIPE TO EXISTING 30"Ø CONCRETE PIPE

USING PREFABRICATED TEE-TYPE
ACCESSORY

NORTHING: 3510263.5163
EASTING:4635894.2412

INV. ELEV.: 1077.0'

EXISTING GRADE

GRADE BREAK
STA.: 5+12.59
ELEV.: 1083.42

BERM TOP 1096.0'

CONNECT TILE #3 - 18"Ø HDPE DUAL-WALL
PIPE TO EXISTING 30"Ø CONCRETE PIPE

USING PREFABRICATED TEE-TYPE
ACCESSORY

STA.: 0+00.00
NORTHING: 3510263.5163

EASTING: 4635894.2412
INV. ELEV.: 1077.0'

INTERCEPT EXISTING 6"Ø CPP
STA.: 4+27

NORTHING: 3510072.6230
EASTING: 4636857.8900

INV. ELEV.: 1089.99

725 L.F. 18"Ø HDPE DUAL-WALL @ 0.24% SLOPE

515 L.F. 18"Ø HDPE DUAL-WALL @ 1.40% SLOPE

428 L.F. 6"Ø HDPE DUAL-WALL @ 0.98% SLOPE

100' TILE
BREAK

BEGIN TILE #3 - 18"Ø HDPE DUAL-WALL
PIPE IN-LINE WITH EXISTING CONCRETE
PIPE
NORTHING: 3509698.72
EASTING: 4636770.57
INV. ELEV.: 1085.16

BEGIN 18"Ø HDPE DUAL-WALL PIPE
IN-LINE WITH EXISTING CONCRETE PIPE

STA.: 12+38
NORTHING: 3509698.72

EASTING: 4636770.57
INV. ELEV.: 1085.16'

2'

6"

18" WIDE
MAR-MAC
WRAP

EXISTING 15"Ø
CONCRETE TILE

ONE FULL LENGTH 18"Ø
HDPE DUAL-PIPE IN-LINE

WITH EXISTING TILE

FILL VOIDS WITH NON-SHRINK
GROUT PRIOR TO INSTALLING

MAR-MAC WRAP
30° BEND USING

PRE-FABRICATED HDPE
DUAL-WALL BEND

2'

6"

18" WIDE
MAR-MAC
WRAP

EXISTING 15"Ø
CONCRETE TILE

ONE FULL LENGTH 18"Ø
HDPE DUAL-PIPE IN-LINE

WITH EXISTING TILE

CONCRETE
COLLAR

PLAN VIEW - TILE #3 - 18" MODIFIED TILE
SCALE: 1" = 50'

PROFILE - TILE #3 - 18" MODIFIED TILE
SCALE: 1" = 50'

PROFILE - TILE #4 - 6" MODIFIED TILE
SCALE: 1" = 30'

PLAN VIEW - TILE #3 - 18" MODIFIED TILE
SCALE: 1" = 3'

PLAN VIEW - TILE#3 -18" MODIFIED TILE
SCALE: 1" = 3'

NOTE:
FILL VOIDS WITH NON-SHRINK
GROUT AT PIPE-TO-PIPE BUTT
JOINT PRIOR TO INSTALLING
MAR-MAC WRAP

CLAY LINER

PROVIDE 10' WIDE CLAY CUTOFF
TRENCH IN PREVIOUS TRENCH

(UPSTREAM OF CAP)

REMOVE 240 L.F. EXISTING
CONCRETE 26"/30" PIPE
AND CAP ENDS

NOTE:
TILE CONNECTIONS SMALLER
THAN 15" - SEE TYPICAL
CONNECTION DETAIL ON OVERALL
TILE MODIFICATION PLAN.

CONCRETE
COLLAR

PROVIDE 11° BEND IN 18"Ø
HDPE DUAL-WALL PIPE

PROVIDE 7° BEND IN 18"Ø
HDPE DUAL-WALL PIPE

PROVIDE 30° BEND IN 18"Ø
HDPE DUAL-WALL PIPE

PROVIDE 30° BEND IN 18"Ø
HDPE DUAL-WALL PIPE

PROVIDE 30° BEND IN 18"Ø HDPE DUAL-WALL
PIPE USING PRE-FABRICATED BEND

STA.: 12+18.04
NORTHING: 3509710.3195

EASTING: 4636754.2705
INV. ELEV.: 1085.13

CONNECT 6"Ø HDPE DUAL-WALL PIPE USING
PRE-FABRICATED TEE-TYPE CONNECTION

NORTHING: 3509722.5338
EASTING: 4636611.5521

INV. ELEV. 6": 1085.81

CONNECT 6"Ø HDPE DUAL-WALL PIPE USING
PRE-FABRICATED TEE-TYPE CONNECTION
NORTHING: 3509722.5338
EASTING: 4636611.5521
INV. ELEV. 6": 1085.81

EXISTING GRADE

NOTE:
PROVIDE STANDARD BEND IN 18"Ø PIPE
WITHIN LAST 10' OF PIPE TO ENSURE 18"Ø
PIPE TIES-IN PERPENDICULARLY TO 30"Ø PIPE,
OR ELSE, IN THE POSITIVE FLOW DIRECTION.
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1 1/2"

60.0'
114.0'

2:1 2:1

EXISTING
GRADE

TOP OF BERM ELEVATION 1096.0'
TOP OF SHEET PILE WEIR
ELEVATION 1095.0'

1.
5'

PILE CAP SECTION VIEW
NOT TO SCALE

SHEET PILE CAP
FABRICATION DETAIL

NOT TO SCALE

NOTE:
ALL WELDS AT OR BELOW ELEV. 1090.0'
SHALL BE CONTINUOUS, WATERTIGHT, AND
SUBJECT TO LAMPING TO ENSURE
WATERTIGHT SEAL.

L5"X5"X3
8"

3 4"

PL 10"X3
8"

UNIFORM WIDTH
ALONG ENTIRE
WALL LENGTH

SHEET PILE MINIMUM DESIGN CRITERIA:
1. TYPE: SCZ
2. SECTION MODULUS: 7.0 IN3/FT.
3. THICKNESS: 0.25 IN
4. MOMENT OF INERTIA: 35 IN4/FT.
5. STEEL GRADE: 50 KSI

NOTE:
CAP WIDTH VARIES DEPENDING ON ALIGNMENT OF
SHEET PILE WALL. HOWEVER, ONCE THE
APPROPRIATE WIDTH IS DETERMINED, IT SHALL
REMAIN UNIFORM ALONG ENTIRE LENGTH OF WALL

WELD ANGLES TO
FACE OF SHEET PILE
AT CONTACT EDGES
WHERE POSSIBLE

PL 10"X3
8"

L5"X5"X3
8"

WELD OVERLAP SHALL
BE A MINIMUM OF 11

2"
PAST EDGE OF ANGLE

SHEET
PILE

WELD ANGLE TO SHEET
PILE AT CONTACT EDGES

WELD PL 10"X3
8" TO

L5"X5"X3
8" WITH 6"

BEAD AT 18" C-C (12"
BETWEEN WELDS)

L5"X5"X3
8"

GAP BETWEEN ANGLES
TO BE FILLED WITH
WELD OF 38" PLATE AT
INTERSECTION WITH
SHEET PILE TO ENSURE
WATERTIGHT SEAL.

8.5'8.0'10.5'10.0'8.0'9.0'

EXISTING
GRADE

NOTE: SHOPS DRAWINGS ARE REQUIRED IF THE
CONTRACTOR WISHES TO USE A SHEET OTHER
THAN RECOMMENDED ABOVE

RECOMMENDED SHEET PILE:
1. TYPE: SCZ 21N (OR APPROVED EQUAL)
2. SECTION MODULUS: 21.43 IN3/FT.
3. THICKNESS: 0.375 IN
4. STEEL GRADE: 50 KSI
5. DETAILS BASED ON 28.5" WIDE SHEETS

TOP SHEETING
ELEV. 1095.0'

BTM SHEETING
ELEV. 1074.0'

BTM SHEETING
ELEV. 1083.0'

BTM SHEETING
ELEV. 1085.0'

BTM SHEETING
ELEV. 1079.0'

TOP SHEETING
ELEV. 1095.0'

BTM SHEETING
ELEV. 1074.0'

BTM SHEETING
ELEV. 1083.0'

BTM SHEETING
ELEV. 1085.0'

BTM SHEETING
ELEV. 1079.0'

60.0'
114.0'

2:1 2:1

TOP OF BERM ELEVATION 1096.0'

TOP OF SHEET PILE WEIR
ELEVATION 1095.0'

8.5'8.0'10.5'10.0'8.0'9.0'

1070

1075

1080

1085

1090

1095

1100

SHEET PILE CENTERLINE
STA.: 1+00.88
WEIR ELEVATION 1090.0'

PROPOSED BERM

STILLING BASIN

SHEET PILE DEPTH 1074.0'
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C301

1.5' THICK IA DOT
CLASS C RIPRAP
OVER GEOTEXTILE
FABRIC (GROUTED)

TOP OF GROUTED RIPRAP
ELEVATION 1086.0'

TOP OF COMPACTED BERM (BEYOND)
ELEVATION 1096.0'

PROFILE - SHEET PILE CENTERLINE (N.T.S.)

ELEVATION - SHEET PILE WEIR (DOWNSTREAM)
SCALE: 1"=4'

ELEVATION - SHEET PILE WEIR (UPSTREAM)
SCALE: 1"=4'

1.5' THICK IA DOT
CLASS C RIPRAP
OVER GEOTEXTILE
FABRIC (GROUTED
FOR PORTION)

5' WIDE GROUTED RIPRAP

NOTES:
1. ALL WELDS TO BE 14" FILLET WELDS.
2. TOP OF SHEET PILE SHALL BE TRIMMED TO GRADES INDICATED

ON PLANS TO REMOVE ANY DAMAGED CAUSED BY DRIVING.
3. ABOVE ELEVATION 1090.0', PILE CAP NOT BE WATERTIGHT.

WELDS SHALL CONSIST OF 6" BEAD AT 18" C-C (12" BETWEEN
WELDS).

4. CAP SHALL END 6" INTO EMBANKMENT

FLOW

GROUTED RIPRAP

TOP OF GROUTED RIPRAP
ELEVATION 1090.0'
(GROUT SHOULD BE 0.1'
BELOW TOP OF WEIR)

TOP OF SHEET PILE WEIR
ELEVATION 1090.0'

TOP OF SHEET PILE WEIR
ELEVATION 1090.0'

4.
0'
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10' 10' 10' 10'

12' 12'

10' 10' 10' 10' 10'

16' 16'
16'

16'

16'

16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16' 16'

16'

16'
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4:1

4:1

4:1

4:1

4:1

3:1

3:1 3:1

3:1

4:1

10:1

4:1

2:1

TOP OF GROUTED RIPRAP
ELEVATION 1086.0'; IA DOT
CLASS C RIPRAP AT 1.5'
DEPTH OVER GEOTEXTILE
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ELEVATION 1088.0'

5.0' 22' STILLING BASIN 4.0' 3.0'

6" SITE PREPARATION

12.0'

1.
5'

2.
5'

1.
5'

TOP OF CLAY CORE
ELEVATION  1090.0'

BERM "WAVE" SHELF
ELEVATION 1090.0'

TOP OF AUXILIARY SPILLWAY
ELEVATION 1094.2'

SUDAS TYPE 4 TURF
REINFORCEMENT MAT

1:
1

EXISTING GRADE

TOP OF CLAY CORE
ELEVATION  1090.0'

12.0'

12.0'

4"-6" TOPSOIL RESPREAD

TOP OF TOPSOIL RE-SPREAD
ELEVATION 1089.5'

6" SITE PREPARATION

6" SITE PREPARATION

EXISTING GRADE

EXISTING GRADE

EXISTING GRADE

COMPACTED BERM

V
A
R
IE

S

1.0'

IA DOT CLASS C GROUTED RIPRAP AT
1.5' DEPTH OVER GEOTEXTILE

FABRIC; GROUT FILL SHALL SMOOTH
& BE 0.1' BELOW TOP OF WEIR

10.0'

CORE TRENCH SHALL BE 4' DEPTH
TYPICAL, BUT SHOULD NOT EXTEND
BELOW ELEVATION 1082.0'

CORE TRENCH SHALL BE 4' DEPTH
TYPICAL, BUT SHOULD NOT EXTEND
BELOW ELEVATION 1082.0'

CORE TRENCH SHALL BE 4' DEPTH
TYPICAL, BUT SHOULD NOT EXTEND
BELOW ELEVATION 1082.0'

TOE DRAIN; PLACE AS SHOWN ON
EMBANKMENT PLAN VIEW, OR, WHERE
EMBANKMENT IS AT LEAST 3.5' IN HEIGHT

TOE DRAIN; PLACE AS SHOWN ON
EMBANKMENT PLAN VIEW, OR, WHERE
EMBANKMENT IS AT LEAST 3.5' IN HEIGHT

EXTEND RIPRAP
TO ROAD CULVERT

TRM TERMINATION PER MANUFACTURER

TRM TERMINATION PER MANUFACTURER
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CROSS SECTION - BERM, TYP.

CROSS SECTION - BERM AT PRIMARY WEIR, TYP.

CROSS SECTION - BERM AT AUXILLARY SPILLWAY, TYP.

CROSS SECTION - SUBMERGED BERM, TYP.CROSS SECTION - INLET CHANNEL, TYP.
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COMPACTED CLAY FILL

6" TOPSOIL

POROUS MATERIAL

1
ID

A
LS

 R
EV

IE
W

 R
EV

IS
IO

N
S

10
-1

8-
20

22
A
.S

.

2
N

R
C
S
 R

EV
IE

W
 R

EV
IS

IO
N

S
5-

1-
20

23
A
.S

.

3
S
H

EE
T 

PI
LE

 &
 S

EE
D

IN
G

 R
EV

IS
IO

N
S

5-
31

-2
02

3
A
.S

.

4
B
ER

M
 &

 S
H

EE
T 

PI
LE

 R
EV

IS
IO

N
S

7-
14

-2
02

3
A
.S

.



NOTES:

FOR PIPE DIAMETERS 30" AND LARGER
3.
2.
1.

DOWNSTREAM PIPE OUTLET SHALL CONFORM TO SLOPE
ALL METAL PIPE SHALL BE CONNECTED WITH FLANGE COUPLERS
"H" INCLUDES 0.5' OF RISER EMBEDDED IN CONCRETE

INLET AND/OR OUTLET PIPES GREATER THAN 20 LF. SHALL BE
FABRICATED USING MULTIPLE SECTIONS NOT TO EXCEED 20 LF.,
CONNECTED W/ FLANGE COUPLERS. A FULL 20' SECTION MUST
BE UTILIZED AS THE END SECTION OF PIPE.

4.

EL "C"

CONCRETE
BASE UPSTREAM CC

HEIGHT
OFFSET

LENGTHLENGTHTOP WIDTHDOWNSTREAMRISERDIKE
RISER

L - L
OUTLETINLETTOP OFTOP OF

"W"EL. "A" EL. "B" INV. "F"INV. "G"

1086.0' 1086.0'1248"12 10'12'1096.0'WCS 1

STOPLOGS
NO. OF

"LI" "L2" "H"STRUCTURE SIZE SIZEGA. GA.

PIPE RISER

18"

PROFILE OF ALUMINUM CMP WATER CONTROL STRUCTURE

6
8
12
15
18
21
24
30
36
42
48

OF CULVERT

2.  GASKETS DIE CUT FROM 1/8" PVC NITRILE FOAM ENSOLITE AND MATCHED
NOTES: 1.  6"- 36" FLANGES CUT FROM 3/16 ALUMINUM PLATE.

2
2
2
2
1
1
1
1
1
1
1

50
44
38
32
26
23
20
17
14
10
8

34
30
26
22
18
16
14
12
10
6
6

52
46
40
34
28
25
22
19
16
12
10

1/4
1/4
3/16
3/16
3/16
3/16
3/16
3/16
3/16
3/16
3/16

48
42
36
30
24
21
18
15
12
8
6

GASKET
NO SECT

BOLT CIR.
DIA. (C)

NO.
HOLES

I.D. (B)
FLANGE

O.D. (A)
FLANGEALUM.

BASIC
SIZE IN.

WELD ON O.D.

t

BA

BOLT SLOTS
7/16" WIDE
1" LONG FOR
3/8" SS BOLTS

B

C

NOT TO SCALE

TO CORRESPONDING FLANGE DIMENSIONS (BXD)(E) & NO HOLES.
3.  2  WASHERS PER SLOT.

      3. FABRICATOR TO PROVIDE 1-2" & 1-3" STOPLOG
         IN ADDITION TO STOPLOGS SPECIFIED.

1/4

3/16" WALL

         BETWEEN STOPLOG GUIDES.
      2. STOPLOGS SHALL BE 1" SHORTER THAN WIDTH 

NOTE: 1. WELD 1/2Ø BAR IN STOPLOGS.

NOT TO SCALE

ALUMINUM STOPLOG DETAIL

1/2"Ø BAR WELDED TO STOPLOGS AS SHOWN
(2 REQ'D PER STOPLOG)

1/4

2"

6"

8"

2"

2 
1/

2"

8"

2 
1/

2"

1095.5' 1085.0' 36' 69' 10' 18

CONTRACTOR SHALL FIELD CHECK ALL EXISTING ELEVATIONS PRIOR
TO CONSTRUCTION AND MAKE ADJUSTMENTS, IF NEEDED.

5.

INLET I.E. OUTLET I.E.
EL. "E"EL. "D"

1086.0' 1086.0'

SECTION B-B 

"E"

2'
MIN.

SEE NOTE 3

OUTLET AND RIPRAP DETAIL

SECTION A-A 

1' MIN.

GROUTED IA DOT CLASS E RIPRAP

"D"

PIPE

"E
"

B

B

PIPE

A A

NOTES:
1. IF THE RIPRAP CLASS DESIGNATION IS NOT SPECIFIED ON THE CONSTRUCTION PLANS, IA DOT CLASS E

RIPRAP SHALL BE UTILIZED.  THE ROCK SHALL BE APPROVED BY THE ENGINEER PRIOR TO INSTALLATION.
2. UNLESS OTHERWISE SPECIFIED, FILTER FABRIC SHALL BE UTILIZED IN THE INSTALLATION OF RIPRAP.
3. DOWNSTREAM CMP PIPE OUTLET SHALL CONFORM TO SLOPE FOR PIPE DIAMETERS 30" AND LARGER.

GROUTED IA DOT CLASS E RIPRAP

1.5' DEPTH (TYP.)
UNLESS OTHERWISE
SPECIFIED

FILTER FABRIC

FILTER FABRIC

EXISTING
GRADE

PLAN VIEW

"W" SEE NOTE 3
IA DOT CLASS E RIPRAP

ALUMINUM CMP

"H
"

ELEV. "G"
UPSTREAM INVERT

ELEV. "F"
DOWNSTREAM INVERT

GRADE
EXISTING

GRADE
PROPOSED

ELEV. "C" (BTM OF SLAB)
CONCRETE BASE

TOP OF RISER
ELEV. "B" ELEV. "A"

TOP OF DIKE

L2L1

CL OS

L 
S
TR

U
C
TU

R
E

C

C
 D

IK
E

L

ALUMINUM CMP

2' 2'

CULVERT ANCHOR

INVERT ELEV. "E"INVERT ELEV. "D"

NOT TO SCALE

EXISTING
GRADE

IA DOT CLASS E RIPRAP

NOT TO SCALE

CULVERT ANCHOR
NOT TO SCALE

CULVERT ANCHOR

IMPOUNDMENT SIDE FSL - 1090'

R
ev

is
io

ns
B
y

D
at

e

BIOLOGIST:

DRAWN BY:

SURVEYED BY:

DESIGNED BY:

PROJECT NUMBER:

DATE:

CAD FILE:

C
:\

U
se

rs
\a

sc
hi

pp
er

s\
D

uc
ks

 U
nl

im
ite

d 
In

co
rp

or
at

ed
\I

ow
a 

- 
D

oc
um

en
ts

\I
ow

a\
02

_C
3D

 P
ro

je
ct

s\
IA

-3
40

-2
 C

R
EP

 P
R
O

JE
C
TS

\G
R
EE

N
E 

W
A
LL

A
C
E\

C
3D

_D
R
A
W

IN
G

\I
A
-3

40
-5

 C
10

1 
S
ite

 P
la

n.
dw

g,
 7

/1
4/

20
23

 2
:5

3 
PM

, 
A
nd

re
w

 S
ch

ip
pe

rs
, 

W
C
S
 -

 1
, 

N
on

e

R
ev

is
io

n
S
he

et

G
R
EA

T 
LA

K
ES

/A
TL

A
N

TI
C
 R

EG
IO

N
A
L 

O
FF

IC
E

73
22

 N
EW

M
A
N

 B
O

U
LE

V
A
R
D

, 
B
U

IL
D

IN
G

 1
D

EX
TE

R
, 

M
IC

H
IG

A
N

 4
81

30
(7

34
) 

62
3-

20
00

w
w

w
.d

uc
ks

.o
rg

W
C
S
 D

ET
A
IL

 S
H

EE
T 

1
PR

O
JE

C
T 

N
O

. 
G

R
E8

53
23

5C
G

R
EE

N
E 

C
O

U
N

TY
IO

W
A

IA-340-5 C101 Site Plan

A.S.

A.S.

A.S. & R.V.

M.S.

7-14-23

US-IA-340-5

C303

CULVERT ANCHOR CULVERT ANCHOR

36"Ø CMP RISER WITH 2"Ø
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3/16" PLATE

STOPLOG
CHANNEL
(TYP.)

ALUMINUM

NOT TO SCALE
DETAIL "A"

L3"x3"x1/4"

CHANNEL
STOPLOG
WELD TO

CMP RISER

H

12"

6"

12
"

6"

24" 24"

90° 90
°

MIDPOINT OF
LOCATE AT

WELD CONDUIT TO RISER
WITH CONTINUOUS WELD
(TYP. ON BOTH CONDUIT)

EL. "D"

EL. "C"

CONCRETE BASE
CAST IN PLACE

BOTH WAYS

ALUMINUM CMP RISER

RISER

* SEE TABLE

NOT TO SCALE
TYP GATE CMP CONTROL STRUCTURE

#4 REBAR, 12" C-C

EL. "E"

CENTERED 1" FROM END OF ROD.
3/8"x 1 1/2" & DRILL 1/2"Ø HOLE
FLATTEN END OF ROD TO APPROX.

4"

2"

1 
3/

4" 7/8"
4"

RISER I.D. + 3"

3"

6"

WELD ALL AROUND CIRCUMFERENCE
OF RISER COVER

STOPLOG CHANNEL

5"

EQUALS DOWNSTREAM INVERT

1/
4"

TOP OF CONC. BASE

APPURTENANCES SO THE

COVER SHALL BE TRIMMED

L 3"x 3"x 1/4" RISER BRACE.
NON-HINGED SIDE RESTS ON 

SECTION D-D
NOT TO SCALE

NOT TO SCALE
GATE RISER COVER DETAIL

L3"x3"x1/4"

LOCKING ROD DETAIL
NOT TO SCALE

3/4"Ø ROD

TOP OF RISER

NOT TO SCALE

LOCKING ROD SLOT DETAIL

1/4"

WELD EVERY 5TH
CORRUGATION
DOWNSTREAM

STOPLOG GUIDE DETAIL
NOT TO SCALE

1 
1/

2"

3"

CONTINUOUS FILLET BETWEEN
CORRUGATED ALUM. CONTROL
STRUCTURE & STOPLOG GUIDE

ALUMINUM CMP
CONTROL STRUCTURE

UPSTREAM

FULL LENGTH
CONTINUOUS WELD

3"x 1/4" 
STRAP

2 3/4"

L3"x 3"x 1/4"

STOPLOG CHANNEL DETAIL
NOT TO SCALE

  L3"x3"x1/4"
WELD TO
STOPLOG
GUIDE

CHANNEL
STOPLOG
WELD TO

(MAY BE INSTALLED ON
DOWNSTREAM SIDE FOR
STOPLOCK ATTACHMENT)

TO FIT AROUND GATE

1/2" SCH 40
PIPE TYP.

McMaster Carr #
98320A132

5/8" DIA.

QUICK PIN

5/8" DIA.

1/4" DIA.
THRU

NOTE: L1 AND L2 EQUAL HEIGHT OF RISER PLUS 1'
MAX LENGTH FOR EACH 5'. AFTER ADD A SECOND EXTENTION L3

STOPLOG LIFTING HOOK DETAIL

HANDLE

HOOK EXTENTION

2 PER STRUCTURE

ONE PER CONNECTION

L1

3.
50

"

1'

L2

1.
00

"1.
50

"

3.
00

"2.
00

"
5.

00
"

1.
50

"

6.
00

"2.00"

3.25"

NOT TO SCALE

NOTES:
1. WELD AND 2"X1

4" STRAP TO THE BOTTOM
EDGE OF THE COVER, AROUND THE
ENTIRE CIRCUMFERENCE.

2. COVER SIZE SHALL BE DETERMINED BY
THE RISER DIAMETER PLUS 4".

3. HINGED DOOR LENGTH SHALL BE
DETERMINED BY THE RISER DIAMETER
MINUS 5" EITHER SIDE OF RISER.
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STOPLOG STORAGE BOX DETAIL
NOT TO SCALE

FURNISH & INSTALL PADLOCK
LOCKING ROD

CONTINUOUS HINGE

6" COMPACTED GRAVEL
EXT. 6" PAST PIPE

24"Ø HDPE (5' IN LENGTH)

LOCKABLE METAL LID 16
GA. CORRUGATED METAL

LOCKING PLATE

TOP ELEV. 1096.0'
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7.
3'

4.5' 4.5'

Ø1
.5

'

3.0'

1.5' THICK RIPRAP

FILTER ENVELOP USING ASTM C33 SAND

2' THICK LAYER GRAVEL;
EXT. 1' BEYOND FILTER

FACE (IA DOT GRAD. 22)

FILTER ENVELOP USING ASTM C33 SAND

FILTER ENVELOP USING ASTM C33 SAND 2.0'2.0'

0.
5'

0.
5'

FILTER GRAVEL
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